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Alkalinity, which refers to the capability of water to neutralize
acids, was apparently not affected by the channel relocation or the
construction activity. A sharp drop between the 20th and 23rd months
(figure 2) is likely due to heavy rains which caused increased flow
through the creek during this time. #

Nitrate nitrogen, which represents the most completely oxidized
state of hitrogen commonly fqund in water, showed no significant
chénge betyggn»staﬁions éfigurgﬁggwor'any effect of the channel re-
location or construction. Fluctuations, instead, seemed to be seasonal.
Increased levels of nitrate would have indicated biological wastes in
the final stages of stabilization or possibly runoff from fertilized
slopes.

Dissolved oxygen (figure 4) showed stability between stations and
also indicated no effect of channel relocation and construction.
Stations 1 and 2, which were upstream from the construction, generally
showed equivalent readings to the remaining six stations. As antici-
pated the D.O. followed the gas laws and showed aﬂ inverse relation-
ship with temperature.

pH, which expresses waters tendency to accept or donate protons
(hydrogen ions) on a scale of 0 (very acidic) to 14 (very basic),
tended to show seasonal variation (figure 5) and was apparently not ef-
fected by the project. The creek tended to be only slightly basic and
fairly stable with a typical range of 7.4 to 8.0.

Phosphates of}en occur in natural waters and can enter a stream
from fertilizer runoff or biological wastes and residues. A certain
amount of phosphate is essential for stream 1life and is often the lim-

iting nutrient for growth. Too much can produce eutrophication or
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over-fertilization if large amounts of nitrates are present, The re-
sult would be a large growth of aquatic vegetation and the eventual
lowering of the dissolved oxygen content of the stream due to the death
and decay of the aquatic vegetation, The only station which showed
any non-conformity (lower readings) indicating tﬁat the lake was the de-
termining factor. Lake Bella Vista is a small recreational reservoir,
whose level is controlled by a spillway dam, located just east of
Highway 71 at Bella Vista, AThe condition of this small reservoir
varies throughout the year and large algal bléoms are seen frequently.
Silica, which normally exists as an oxide (Si02) or as a silicate
(Si042- and SiO32-), will be present in greater than normal amounts
during times of increased runoff and in streams near new construction.
Ne significant variances were noted between stations and due to the
abundant use of erosion control and careful construction (see Conclu-

sions and Discussion) no increase in silica was observed during con-

struction (Figure 7).

Specific conductance is a measurement of the water's capacity
for conveying an electrical current. Changes in conductivity can
signal fluctuations in a stream purity and indicate a need for addi-
tional analysis. The various stations exhibitéd little difference
throughout the project indicating that the channel relocation had
little effect on conductivity (Figure 8). The difference in the data
from the first ten months and the remainder is a result of the use of
different instruments. A Hach field kit containing a conductivity
meter was used initially and a Yellow Springs YSI-33 was used for the
remainder of the project,

Suspended solids in water are measured to get an empirical



estimate of water quality by measuring the amount of suspended material

present. As expected, construction in and around did cause temporary
increases in suspended materials (Figure 9), Station 1, above Lake Bella

Vista showed consistently lower concentrations indicating that the road

”1: construction and the activity by the Bella Vist; maintenance people

. were causing the higher concentrations noted at Stations 2-8, Data from

1: these stations indicated that the channel relocation project had little

1; effect on suspended soiids. Only during construction of the new channel

= was any increase noted at all,

~1. Turbidity indicates the amount of particulate matter present in
water which affects the optical property of the water, Station 1

 1. : again was consistently lower in its values and the other stations

; ) remained fairly close, This also indicates that road construction

10

and maintenance around Bella Vista were the contributing factors in-

fluencing the higher readings (Figure 10).

o

Temperature showed seasconal variances and almost no variation
between stations (Figure 11)., It has been reported that channeli-
zation projects where vegetation is cleared, the stream temperature
will rise (Patrick, 1973). No'evidence of a temperature rise corre-
sponding to the channel relocation was noted."The careful attention
given the existing vegetation during the new channel's construction

seemed to have ”paid off",
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CCNCLUSIONS AND DISCUSSION

When the decision was made to move the channel of Little Sugar
Creek, it was decided that some type of habitat réplacement might
soften the impact on the ecosystem and allow mofe rapid recovery of
this system. The creek suffered problems, which affected the system,
that were beyond the reach of the Arkansas Highway and Transportation
Department.

Development along the créek banks included a camper parking area,
a golf course, a driving range, and a recreation area. These areas
all require regular maintenance and this activity includes fertilizing,
some earthwork and dredging in the creek in an attempt to control
flood problems, and obtain gravel. These factors must be kept in
mind when considering the results of this project.

As a result of the activity along the creek;»a system that was
best for the prevailing conditions had developed. The areas of the
creek immediately along the highway (the areas to be relocated) had
been protected from total development by virtue of their proximity
with the highway. These areas appeared to be 'islands of nature"
and any modifications needed to maintain the functioning of the eco-
system and not deteriorate the water quality.

A comon and obvious trait of creeks and streams is that they
rarely flow in a straight line. The meandering character of these
streams provide them with a diversity of habitat, making it possible
for many species of flora and fauna to exist. Bank stability and
Streamside vegetation also play important roles in habitat creation.

The portions of Iittle Sugar Creek that were being relocated
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included two short meanders (totaling less than 700 feet) and one
longer, relatively straight section of 2,200 feet. The alterations
to the shorter sections simply involved replacing two narrow (approx.
20') meanders. New meanders were dug just outsidé the roadway fill
area using a backhoe and a small bulldozer. The only vegetation that
was taken was that which lay within the banks of the new creek channel.
Because.of the homogeneoustsubstrate in the area, the character of the
creek bggngsrg9F changed. -

The long section presented more problems. This portion of the
creek lay on the west side of the highway and contained only one gen-
tle meander. Both banks were covered with dense vegetation fbr about
1500 feet. A golf green and a sand trap were located at the southwest
portion of the channel to be relocated. In order to keep the channel
the same length and to provide same diversity of flow to assist in
system recovery, two meanders were incorporated in the new channel.
The width and depth of the old channel were approximated in the new
channel and large boulders which provided cover were transplanted to
the new channel. Trees, of the same species located along the creek,
were planted along the western bank in the area of the golf course
to help replace some of the lost vegetation. A digger log was placed
in the approximate location of a pool that existed in the old channel.
This created and maintained another pool at an eqguivalent location in
the newly constructed channel.

During construction of the new stream channel, a temporary bridge
was constructed for the purpose of moving equipment across the channel
without unnecessarily disturbing the creek's aguatic system by creat-

ing turbidity and increased sediment flow. The many trips that the
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bulldozers and earth movers made across the creek had \:;Cually no effect
on water quality,
A Highway Department Maintenance Crew did the actua: CORStTuc-

tion on the new creek channel, They were very careful H" limit the

movement of their equipment to the channel area so as not O deStroy

any surrounding habitat,

The new channel was dug leaving an earthen dam on (¥ UPStream

portion. After digging the channel, the downstream side “2S OPened

allowing water to enter the new channel so that an "agine B PrO=
cess could begin, As various commmnities began to becony SStablished,

fish were observed using this new area on frequent occasi'BS. Stream-

side vegetation began to emerge and by four months the arw® around
the new channel began to appear to be an integral part o! the creek's
ecosystean,

A storm washed out the upstream dam during mid-wint# and the
creek flowed through both channels until the old channel 25 filled
the next sumer for road construction, The new channel wiS PS1ng
utilized by most of the creek's inhabitants by this time AP VeTY
little immediate effect was evident.

The most predominant immediate effect was the reduct !oP OF Vvege-
tation; however, most of the vegetation eliminated was ol 8t the
edge of the new channel, This allowed the development of 2DV SPeties
of insects and reduced a possible negative effect on the ''V&¥ all pro-
ductivity of the creek.

During the roadway construction many erosion controi technidues
were employed other than those commonly used, The most j/Portant of

these were involved in the construction of bridge piers /¥ 2 Sfall
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briAge over the creek, After construction of coffer dams, pumps were
placed in the dams and hoses were connected to the pumps., These hoses
were of a length which permitted the murky water seeping in the dam to
be pumped to a smll reservoir on the side of the‘embankment above the
creek. As the water overflowed, this reservoir ran down the embankment
through several rows of hay bales and then eventually back into the
creek.- The water returning to the creek was relatively clear and tur-
bidity was kept to a minimﬁm.

Marmals, fish, invertebrates, plant coammunities, algae, and water -~
chemistry all seemed to suffer only temporary effects of the highway

construction during the course of this study, The construction of a

. new creek channel appeared to have less total effect on the ecosystem

than the highway construction or the maintenance activities of the
Bella Vista commnity.

After the highway was campleted, the relocated creek areas once
again appeared to be '"islands of nature’ in a developed area, The
apparent lack of permanent or even long-term impact on the ecosystem
was likely due to the very careful attention given to the creek during
new channel construction and highway construction,

By constructing a new channel to provide flow diversity and diverse
habitat taking care to minimize impacts of construction, leaving as
much vegetation as possible, and planting additional vegetation where
construction has reduced the number of plants streamside, it has been
possible to provide transportation progress without the destruction
and sterilizing effects of common channelization, It can be possible

to proceed with a project, highway, or otherwise if as much care and
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attention are given to the surrounding ecosystem as is given to the
plans for progress. Ruth Patrick stated in the Highway Research Board,

Special Report 138, titled Effects of Channelization on the Aquatic

Life of Streams, "If man is going to interfer and mbdify natural water-

ways,'he should design his alterations to maintain the functioning of
the aquatic ecosystem that makes possible the continuance of a stream's

high water quality".
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